Compilations of key articles and guidelines in a particular clinical practice area are useful not only to clinicians who practice in that area, but to all clinicians. We compiled pertinent articles and guidelines pertaining to drug therapy in the intensive care setting from the perspective of actively practicing critical care pharmacists. This document differs from the original 2002 version in that a broader assembly of intensive care practitioners was involved in the compilation.
The original compilation of key articles and guidelines pertaining to intensive care unit (ICU) pharmacology was published in 2002 (Pharmacotherapy 22; 12:1594-610) . That compilation was primarily from the perspective of the general ICU practice of the primary author (BLE); therefore, certain topics (e.g., stroke) were not covered to a significant degree. This document was compiled by selected members of the Critical Care Practice and Research Network (PRN) of the American College of Clinical Pharmacy. Therefore, this bibliography contains a more diverse range of articles reflective of the authors' interest areas and practice settings. In addition, we compiled this version using an evidence-based classification system for research investigations (Eastern Association for the Surgery of Trauma [EAST] Ad Hoc Committee on Practice Management Guideline Development. Utilizing evidencebased outcome measures to develop practice management guidelines: a primer; available from http://www. east.org/tpg.html). This classification system is as follows: class I, randomized controlled trials; class II, prospective trials and retrospective studies with reliable data (e.g., casecontrol studies); and class III, retrospective studies and expert opinion.
The information in this compilation should be particularly useful for trainees and relatively new practitioners in the critical care setting. However, we hope it also might serve as a useful template for experienced clinicians who have contemplated a similar undertaking in their practice areas.
The development process began with a preliminary discussion of a potential revision of the original article by several Critical Care PRN members. These members were subsequently sent a copy of the original article and asked for input regarding possible format changes (e.g., disease-vs drug-based approach) and choice of sections for authorship. Additional authors from the Critical Care PRN were then invited to participate based on their recognized areas of expertise in sections not chosen by members of the initial group. Once written, the sections were compiled and reviewed by all authors to help ensure appropriate article selections and summaries. We could not include every published paper we considered important to critical care pharmacotherapy; however, we compiled what we believed were the most representative articles addressing the selected critical care topics.
As in the original version, this bibliography is divided into three general sections. The first focuses on landmark and contemporary pivotal articles and guidelines pertaining to pharmacotherapy in the ICU setting. When these were not available in a specific clinical area, comprehensive reviews or articles were chosen that have generated substantial discussion among ICU practitioners. The second section focuses on literature pertaining to the economic justification of ICU pharmacy services (both supporting and opposing) or, more specifically, the justification of pharmacists in the critical care setting. The final section focuses on articles pertaining to medication errors and adverse drug events in the ICU. Many of the articles pertaining to adverse drug events in the institutional setting apply to the ICU, but we chose articles specific to the ICU.
In recent years, advances have been made in the treatment and general understanding of acute respiratory distress syndrome. This comprehensive review article addresses the definitions, epidemiology, pathogenesis, and treatment of the syndrome. The authors concluded that future trials targeting new ventilatory strategies or pharmacotherapy may further demonstrate a reduction in mortality.
The Acute Respiratory Distress Syndrome (ARDS) Network Authors. Ketoconazole for early treatment of acute lung injury and acute respiratory distress syndrome: a randomized controlled trial. JAMA 2000;283:1995-2002 .
Ketoconazole possesses antiinflammatory properties that may be beneficial for the treatment or prevention of early acute lung injury or acute respiratory distress syndrome. In this randomized controlled trial, no significant differences in survival, duration of mechanical ventilation, or lung function were found between ketoconazole 400 mg/day (117 patients) and placebo (117 patients). This article is important because it provided firm evidence that ketoconazole is not useful for treatment of acute respiratory distress syndrome. (Class I)
Alcohol Withdrawal
Dappen JB, Gache P, Landry U, et al. Symptomtriggered versus fixed-schedule doses of benzodiazepine for alcohol withdrawal: a randomized treatment trial. Arch Intern Med 2002; 162:1117-21. This randomized, double-blind, controlled trial evaluated the potential benefits of individualized therapy compared with fixed-schedule dosing of benzodiazepine for prevention of alcohol withdrawal. Benzodiazepine therapy was administered either as a fixed dose or based on the patient's score on the revised Clinical Institute Withdrawal Assessment-Alcohol, using a placebo-controlled, double-dummy design. Symptom-triggered therapy resulted in a significant reduction in dosage and duration of therapy compared with the fixed-dosage regimen. The authors concluded that symptom-triggered therapy can shorten detoxification time and reduce unnecessary drug administration without compromising safety. The ability to extrapolate these findings to critically ill patients experiencing alcohol withdrawal is unknown. Med 1999; 340:915-19. This prospective, randomized, double-blind, placebo-controlled trial evaluated whether lorazepam prevented recurrent seizures in chronic alcoholics. One hundred eighty-six patients with a witnessed generalized seizure, known to have had a drink within 72 hours of seizure onset, received either lorazepam or placebo in addition to routine care. Patients were observed for 6 hours for evidence of recurrent alcohol-related seizures. The risk of subsequent seizures was significantly higher in the placebo group (odds ratio [OR] 10.4, 95% confidence interval [CI] 3.6-30.2). Based on these findings, benzodiazepines appear to be effective agents for the prevention of recurrent alcohol withdrawal seizures. (Class I)
Mayo-Smith MF, for the American Society of Addiction Medicine Working Group on Pharmacological Management of Alcohol
Withdrawal. Pharmacological management of alcohol withdrawal: a meta-analysis and evidencebased practice guideline. JAMA 1997; 278:144-51. This article presents an evidence-based guideline for the pharmacologic management of alcohol withdrawal based on a meta-analysis of the literature. Six prospective, controlled trials, involving five different agents, demonstrated that benzodiazepines are the most efficacious drug therapy for reducing signs and symptoms of alcohol withdrawal. The superiority of one benzodiazepine over another was not definitively demonstrated. The use of a structured assessment, such as the revised Clinical Institute Withdrawal Assessment-Alcohol, is recommended for evaluating and monitoring patients at risk for alcohol withdrawal. Treatment guidelines and a discussion regarding the efficacy of potential adjunctive options are provided. This guideline did not specifically address the management of alcohol withdrawal in critically ill patients.
Cardiovascular
The following compilations of key articles and guidelines pertaining to arrhythmias, acute coronary syndromes, and hypertension have been covered in previous issues of this journal: 
Heart Failure
Publication Committee for the VMAC Investigators. Intravenous nesiritide vs nitroglycerin for the treatment of decompensated congestive heart failure: a randomized controlled trial. JAMA 2002; 287:1531-40 .
The Vasodilation in the Management of Acute Congestive Heart Failure (VMAC) trial enrolled 489 patients with New York Heart Association class III or IV heart failure at 55 medical centers in the United States. The primary end points were changes in pulmonary capillary wedge pressure (PCWP) and patient-reported dyspnea scores at 3 hours. Secondary outcome measures were PCWP changes at 24 hours, dyspnea scores, global clinical status, and safety. Patients were initially stratified based on presence or absence of a right heart catheter. At the end of 3 hours, the mean change in PCWP was -5. J Card Fail 1999; 5:357-82 . These guidelines present a graded, evidencebased approach to managing heart failure. They provide an overview of public health concerns, pathophysiology, and therapy. The guidelines consider angiotensin-converting enzyme inhibitors and diuretics fundamental aspects of heart failure treatment. Graded recommendations are made for adding adrenergic receptor blockers, digoxin, anticoagulation and antiplatelet agents, angiotensin receptor blockers, antiarrhythmics, and aldosterone antagonists. Treatment of myocarditis is also reviewed.
Hypertension
Haas CE, LeBlanc JM. Acute postoperative hypertension: a review of therapeutic options. Am J Health-Syst Pharm 2004; 61:1661-75. This article reviews the underlying pathophysiology, hemodynamics, potential complications, and treatment options for acute postoperative hypertension. The authors present the pharmacology, clinical response, and supporting evidence for the vasodilators and ␤-blockers commonly used in the management of acute postoperative hypertension, along with the significant limitations of the current literature. This was a double-blind, randomized, controlled trial involving 229 hypotensive patients (systolic blood pressure < 100 mm Hg) who experienced traumatic brain injury (Glasgow Coma Scale score < 9). In addition to conventional resuscitation procedures employed by paramedics, patients were randomized to receive rapid intravenous infusions (250 ml) of either 7.5% sodium chloride or Ringer's lactate solution. Patients in both groups were given additional crystalloid or colloid fluids based on protocol. The major outcome measure was the extended Glasgow Outcome Score at 6 months. Survival rates were similar with 7.5% sodium chloride and Ringer's lactate (55% and 50%, respectively, at discharge, p=0.32; 55% and 47%, respectively, at 6 mo, p=0.23). Similarly, no significant difference was noted between the groups based on neurologic function (p=0.96). The use of the Glasgow Outcome Score as a primary outcome measure in this study is somewhat of a concern in that it is more reflective of unfavorable rather than favorable outcomes. However, as mentioned by the investigators in their response to this criticism (JAMA 2004; 291:2944-5) , a much larger sample would have been needed to investigate the effects of the solutions based on a favorable outcome measure. (Class I) Sort P, Navasa M, Arroyo V, et al. Effect of intravenous albumin on renal impairment and mortality in patients with cirrhosis and spontaneous bacterial peritonitis. N Engl J Med 1999;341:403-9.
Fluids
Renal impairment, as a result of cytokine release and decreased arterial blood volume, is common in patients with spontaneous bacterial peritonitis. Albumin may prevent renal dysfunction through its effects on volume expansion and possibly other mechanisms. In this study, 126 patients with cirrhosis and spontaneous bacterial peritonitis were randomized to cefotaxime or cefotaxime plus albumin. In the control group, 33% of patients developed renal impairment, versus 10% in the albumin group (p=0.002). Mortality in the hospital and at 3 months was significantly lower in albumintreated patients than in control patients (p=0.01 and p=0.03, respectively). This trial is important because it is one of the few well-controlled trials demonstrating a positive benefit of albumin beyond its effects on surrogate end points. This review of 17 randomized trials compared isotonic crystalloids with colloids for volume resuscitation in 814 adult patients. No differences were noted in mortality, pulmonary edema, or length of hospital stay. However, a subgroup analysis revealed decreased mortality with crystalloid administration in patients who experienced trauma (RR 0.39, 95% CI 0.17-0.89). The authors concluded that more research is necessary to resolve the ongoing controversy regarding the most appropriate and effective method for fluid resuscitation.
Cochrane Injuries Group Albumin Reviewers.
Human albumin administration in critically ill patients: systematic review of randomised controlled trials. BMJ 1998; 317:235-40. In this systematic review of 30 randomized, controlled trials involving 1419 critically ill patients, albumin administration was associated with one death for every 17 patients treated for hypovolemia, burns, or hypoalbuminemia. Although a significant difference in mortality after albumin administration was not found in each of the categories, the pooled relative risk of albumin-associated death was significant (RR 1.68, Previous studies in animal models have suggested that the volume of intravenous fluid resuscitation may contribute to intraoperative bleeding. In this prospective study, trauma patients with hypotension were randomized to immediate (309 patients) or delayed (289 patients) resuscitation. The primary objective was to determine if the rate of survival would improve when intravenous fluid resuscitation was withheld until the time of surgery. The overall rate of survival was significant in the delayed versus immediate resuscitation group (70% vs 62%, p=0.04). Postoperative complications (acute respiratory distress syndrome, sepsis syndrome, acute renal failure, coagulopathy, wound infection, and pneumonia) also tended to occur less often when fluid administration was delayed, although the difference was not significant. (Class I)
Endocrine Conditions
Hamrahian AH, Oseni TS, Arafah BM. Measurements of serum free cortisol in critically ill patients. N Engl J Med 2004; 350:1629-38. This prospective study assessed baseline serum total cortisol, cosyntropin-stimulated serum total cortisol, aldosterone, and free cortisol concentrations in 60 critically ill patients and 33 healthy volunteers. Critically ill patients were stratified into two groups based on serum albumin concentration. Baseline and cosyntropinstimulated total cortisol concentrations were significantly lower in patients whose albumin concentrations were 2.5 g/dl or less. However, average baseline free cortisol concentrations were not different between the two groups of critically ill patients. Free cortisol concentrations were more than 8 times higher in the critically ill patients than in the healthy volunteers. The authors concluded that caution should be used in interpreting total cortisol concentrations in critically ill patients with hypoalbuminemia, and that measuring serum free cortisol concentrations may prevent unnecessary use of glucocorticoids. This is a secondary analysis of a previously published report demonstrating the efficacy of intensive insulin therapy in reducing morbidity and mortality among critically ill patients. The authors focused their assessment on the feasibility and safety of intensive insulin therapy, identification of factors that determine insulin requirements, and determination of the impact of glycemic control versus the amount of exogenous insulin infused on morbidity and mortality measures. The analysis demonstrated that it is safe and feasible to maintain blood glucose levels of 80-110 mg/dl using a titration algorithm. Independent factors influencing insulin requirements were body mass index, history of diabetes mellitus, reason for ICU admission, presence of hyperglycemia on admission, caloric intake, and duration of ICU stay. Multivariate logistic regression analysis revealed that lower blood glucose level rather than insulin dosage was related to reduced morbidity and mortality. Among patients whose ICU stay exceeded 5 days, post hoc analysis revealed a gradual decrease in risk of death with decreasing blood glucose level. This comprehensive review discusses the pathogenesis, differential diagnosis, and treatment strategies for acute and chronic water deficits. Desmopressin acetate is the preferred agent for treatment of symptomatic central diabetes insipidus, whereas treatment of nephrogenic diabetes insipidus centers on the resolution of underlying conditions. The authors identified noncompliance, medical emergency, and iatrogenic inadvertence as the most common causes of unplanned treatment withdrawals.
Fever
Henker R. Evidence-based practice: fever-related interventions. Am J Crit Care 1999; 8:481-9. This review summarizes the literature regarding whether or not a fever should be treated and the effectiveness of various interventions for treating fever in critically ill patients. Although the author does not use the more traditional classifications of levels of evidence, in which level 1 is the highest, the classification used is provided and readily understandable. The review highlights the tremendous lack of data evaluating various strategies (e.g., physical cooling vs antipyretics) used to treat fever. Fever in intensive care patients consumes substantial financial and medical resources. An interdisciplinary team with members from the areas of critical care, infectious diseases, and surgery developed consensus guidelines to aid in the rational, cost-conscious evaluation of a new fever. The overall aim of these evidence-based guidelines, endorsed by the Society of Critical Care Medicine and the Infectious Diseases Society of America, is to minimize unnecessary testing and facilitate prompt implementation of appropriate therapy.
Gastrointestinal Conditions

Intestinal Transit
Meissner W, Dohrn B, Reinhart K. Enteral naloxone reduces gastric tube reflux and frequency of pneumonia in critical care patients during opioid analgesia. Crit Care Med 2003; 31:776-80. This prospective, randomized, double-blind trial evaluated the efficacy of enteral naloxone (8 mg every 6 hrs) versus placebo in reducing gastric tube reflux and the frequency of pneumonia in 84 mechanically ventilated patients. All patients were receiving continuous infusion of fentanyl for analgesia, and the dosage requirements were not significantly different between the two groups. The median daily gastric tube reflux volumes were significantly lower in the naloxone treatment group than in the placebo group (54 vs 129 ml, p=0.03). The frequency of pneumonia was also significantly lower in the naloxone versus the placebo group (34.2% vs 55.8%, p=0.04). The authors concluded that oral naloxone might be a simple and possibly preventive strategy to reduce gastric tube reflux and the frequency of pneumonia in Delayed gastric emptying is common among critically ill patients, occurring in up to 60% of those who are mechanically ventilated. Gastric hypomotility may lead to impaired nutrient delivery, high gastric residuals, and risk of aspiration. This review summarizes the data regarding the efficacy of prokinetic agents (metoclopramide, erythromycin, and cisapride) in improving gastric emptying in critically ill patients. Eight of the 10 studies reviewed demonstrated a positive effect. However, four of these studies evaluated only cisapride, which has been removed from the United States market. Although evidence supports the efficacy of prokinetic agents (erythromycin and metoclopramide) for promoting gastric emptying, data demonstrating a positive impact on patient outcome (e.g., reduced frequency of pneumonia or mortality) are lacking. In this double-blind, randomized, placebocontrolled trial of 30 ventilated patients with multiple organ failure, 11 of 13 responded to neostigmine treatment for critical illness-related colonic ileus; resolution of symptoms was not evident in any of the patients in the placebo group (11 neostigmine-treated patients vs 0 placebo patients, p<0.001). Nineteen (79%) of 24 neostigmine-treated patients defecated, including nonresponders who were switched from the placebo group. Continuous infusion of neostigmine (0.4-0.8 mg/hr for 24 hrs) appeared to be a well-tolerated therapy in this small sample of critically ill, mechanically ventilated patients with a colonic ileus. This study uses three different strategies to estimate mortality and length of stay in the ICU attributable to clinically important upper gastrointestinal bleeding. Data from 1666 mechanically ventilated patients from two multicenter databases were used to perform the analyses. Of the 1666 patients, 59 developed clinically important gastrointestinal bleeding. Risk of death was increased in patients with bleeding, regardless of analysis strategy used; relative risk ranged from 1.8 (95% CI 1.1-2.9) to 4.1 (95% CI 2.6-6.5). The median length of ICU stay attributable to clinically important bleeding was 3.8-7.9 days depending on the model employed. Overall, this study demonstrates that although the frequency of clinically important gastrointestinal bleeding may be low, the patient' s condition is associated with important attributable morbidity, such as a long ICU stay (4-8 days), and mortality. (Class II)
American Society of Health-System Pharmacists. ASHP therapeutic guidelines on stress ulcer prophylaxis. Am J Health-Syst Pharm 1999;56: 347-79.
Numerous articles have been published on stress ulcer prophylaxis. This comprehensive, evidence-based guideline reviews the frequency of bleeding and the efficacy of prophylaxis in intensive care patients and special populations. Although this 1999 review lacks the more recent findings, it summarizes the epidemiology and populations at risk for stress ulcers. It also evaluates the evidence regarding treatment options available at the time. A more recent article (Allen ME, Kopp BJ, Erstad BL. Am J Health-Syst Pharm 2004;61:588-96) critically reviews more recently published data on therapeutic approaches to stress ulcer prophylaxis. Two agents used for stress ulcer prophylaxis, ranitidine and sucralfate, were compared in 1200 mechanically ventilated, critically ill patients for prevention of clinically important upper gastrointestinal bleeding. This landmark, multicenter, randomized, double-blind, placebocontrolled study demonstrated a lower bleeding frequency in the ranitidine group than in the sucralfate group (RR 0.44, 95% CI 0.21-0.92).
No difference between the two groups was noted for rate of ventilator-associated pneumonia, length of ICU stay, or survival. This study demonstrates the superiority of ranitidine (50 mg given intravenously every 8 hrs) over sucralfate This prospective, multicenter, observational study evaluated potential risk factors for stress ulceration in 2252 critically ill patients. Clinically important gastrointestinal bleeding occurred in 1.5% of patients. The two major independent risk factors for bleeding identified by multivariate analyses were respiratory failure (OR 15.6), and coagulopathy (OR 4.3). This study clearly highlights the importance of respiratory failure and coagulopathy as two major risk factors for stress-related mucosal bleeding. However, because the study involved only a critically ill patient population, these should not be considered the only risk factors for stressrelated mucosal bleeding. Specifically, earlier literature suggests that patients with head injury, burns, multiple trauma, sepsis, or shock may also be at risk. However, few patients with these conditions were included in the trial. Consensus guidelines for the management of nonvariceal upper gastrointestinal bleeding were developed by a multidisciplinary panel representing 11 national societies. The guidelines recommend that institution-specific protocols be developed. Initial management should include stratification of patients into high and low risk categories for rebleeding and death on the basis of clinical, endoscopic, and prognostic factors. Early endoscopy is warranted to facilitate diagnosis and risk stratification, and to provide hemostasis in patients with stigmata suggesting high risk of rebleeding. A combination of injection and thermal coagulation provides superior endoscopic hemostasis in patients with high-risk stigmata compared with either treatment alone. High-dose intravenous therapy with a proton pump inhibitor is recommended for patients who have undergone endoscopic hemostasis. Each recommendation was graded according to the level and strength of available evidence. Earlier trials demonstrated that omeprazole given as a continuous infusion is effective in preventing peptic ulcer rebleeding in patients at high risk of rebleeding (i.e., nonbleeding visible vessel or bleeding ulcers) who have undergone endoscopic hemostasis. This single-blind, randomized trial assessed whether combination therapy (endoscopy plus a proton pump inhibitor) was superior to omeprazole alone in preventing peptic ulcer rebleeding in patients with nonbleeding visible vessels or adherent clots. The probability of recurrent bleeding within 30 days was significantly less in the group receiving combination therapy (1.1%) than in the group receiving omeprazole alone (11.6%; p=0.009). Previously published data demonstrating the efficacy of omeprazole after endoscopic hemostasis, in concert with the results of this study, emphasize that dualmodality therapy (endoscopic hemostasis plus intravenous omeprazole) is the most effective strategy for reducing the risk of rebleeding in high-risk patients. (Class I) Levine JE, Leontiadis GI, Sharma VK, Howden CW. Meta-analysis: the efficacy of intravenous H 2 -receptor antagonists in bleeding peptic ulcer. Aliment Pharmacol Ther 2002; 16:1137-42. This meta-analysis was conducted to assess the efficacy of histamine 2 (H 2 )-receptor antagonists in the management of peptic ulcer bleeding. Pooling data from randomized placebocontrolled trials, the authors demonstrated that H 2 -receptor antagonists do not significantly reduce rebleeding, surgery, or death in patients with bleeding duodenal ulcers. Significant, however minor, reductions were observed in rebleeding, surgery, and death in patients with bleeding gastric ulcers (absolute risk reduction 7.2%, 6.7%, and 3.2%, respectively). Based on these data, intravenous H 2 -receptor antagonists should be considered of no value in patients with bleeding duodenal ulcers and of limited value in patients with bleeding gastric ulcers. This meta-analysis evaluated whether proton pump inhibitors were more effective than H 2 -receptor antagonists in patients with bleeding peptic ulcers. Using data from 11 international comparative, randomized trials, persistent or recurrent bleeding was noted in 6.7% (95% CI 4.9-8.6%) of patients receiving proton pump inhibitors and in 13.4% (95% CI 10.8-16%) of patients treated with H 2 -receptor antagonists. Although this analysis demonstrates that proton pump inhibitors are more effective than H 2 -receptor antagonists in preventing persistent or recurrent peptic ulcer bleeding, no significant difference was seen in mortality or need for surgery. This landmark, single-center, randomized, double-blind, placebo-controlled trial assessed the efficacy of intravenous omeprazole in preventing peptic ulcer rebleeding after endoscopic hemostasis. Patients with actively bleeding ulcers or ulcers with nonbleeding visible vessels received endoscopic hemostasis with epinephrine injection followed by thermocoagulation. Then, 240 patients were randomized in a double-blind fashion to receive an intravenous bolus dose of omeprazole 80 mg followed by 8 mg/hour continuous infusion, or placebo for 72 hours. Subsequently, all patients received oral omeprazole 20 mg/day for 8 weeks. The frequency of rebleeding within the first 30 days was significantly reduced in the omeprazole group (6.7%) compared with the placebo group (22.5%). Most episodes of bleeding occurred within the first 3 days. This well-designed trial demonstrates the efficacy of omeprazole given as a high-dose continuous infusion for prevention of peptic ulcer rebleeding after endoscopic hemostasis in patients at high risk of rebleeding. The patients' mean ± SD hemoglobin level was 11 ± 2.4 g/dl, with a progressive decrease throughout the ICU stay. Overall, 44% of patients received at least one transfusion of red blood cells. Most transfusions were given in the first week, and thereafter at a rate of 1-2 units/week. Mean ± SD time to first transfusion was 2.3 ± 3.7 days (median 1 day). Transfusion of red blood cells was associated with worsened patient outcomes. These data were similar to Western European ICU data collected in 1999, when hemoglobin at baseline, hemoglobin at the time of transfusion, and association between mortality and transfusion were evaluated (Vincent JL, This literature review focuses on the use of transfusions for acute management of anemia in critically ill patients. The risks and benefits of red blood cell transfusion and the use of blood substitutes are reviewed. Despite measures to reduce blood wastage, many patients develop anemia of critical illness, characterized by low red blood cell production despite normal-to-high concentrations of erythropoietin, and in some cases inadequate erythropoietin production for the degree of anemia. Exogenous erythropoietin has raised red blood cell production and corrected anemia in a variety of patient populations. The authors make recommendations for therapy based on the limited data and expert opinion available.
Sung
Corwin HL, Gettinger A, Pearl RG, et al.
Efficacy of recombinant human erythropoietin in critically ill patients. JAMA 2002; 288:2827-35. This randomized controlled trial compared erythropoietin 40,000 U/week with placebo in a selected medical-surgical ICU population. Transfusion independence was the primary end point. The erythropoietin-treated patients were less likely than placebo patients to receive a red blood cell transfusion during the 28-day study, but their hemoglobin increase was greater than that of placebo patients. No significant adverse effects were reported. The regimen and end points were different from those used in an earlier pilot study ( This article, the first of a two-part series, extensively reviews the risks of blood transfusion, such as human immunodeficiency virus, hepatitis B and C, and other hepatitis viruses.
Other risks, such as hemolytic reactions, red cell bacterial contamination, transfusion-related lung injury, and immunomodulation are also reviewed. The indications for transfusion reflect the thinking at the time, although these have been altered by subsequent reports as described below. These investigators randomized patients to either a liberal transfusion strategy designed to maintain a hemoglobin level of 10-12 g/dl or a restrictive strategy designed to maintain a hemoglobin level of 7-9 g/dl. More red blood cell transfusions were given to the liberal group, and although the primary outcome of all-cause mortality was not different between the groups, the in-hospital mortality and multiple-organ dysfunction score were significantly higher in the liberal group. These data indicate that a transfusion threshold as low as 7 g/dl was at least as effective and possibly superior to a more liberal transfusion strategy. A trend toward a lower survival was noted in a subset of patients with cardiovascular disease from the restrictive transfusion group. This led the authors to suggest that patients with unstable coronary ischemic syndromes may not benefit from a restrictive transfusion strategy (Hébert PC This report updates, expands, and replaces the previously published Guidelines for Prevention of Nosocomial Pneumonia. The new guidelines are designed to reduce the frequency of pneumonia and severe, acute lower respiratory tract infections in acute-care hospitals, other health care settings (e.g., ambulatory and long-term care institutions) and other facilities where health care is provided. The changes in the recommendations to prevent bacterial pneumoniaespecially ventilator-associated pneumonia-are directed at endotracheal intubation, water and environmental purification to avoid Legionella contamination, administration of palivizumab to prevent respiratory syncytial virus infection, use of newer antiviral agents for treatment of influenza, and identification of pertussis and lower respiratory tract infections caused by adenovirus and human parainfluenza viruses. This is a retrospective analysis of the empiric treatment of P. aeruginosa bacteremia in 115 episodes over 10 years, from 1988-1998. The work is unique in that 30-day mortality was an end point. Empiric therapy with combination antibiotics was associated with a better 30-day survival rate than empiric monotherapy. No difference was found in 30-day survival with monotherapy versus combination therapy if a definitive treatment was used after receipt of the culture and sensitivity report. These data support the long-held principle that P. aeruginosa bacteremia is better treated with a combination of antipseudomonal antibiotics than with monotherapy, at least until culture and susceptibility data have been received. This meta-analysis reviewed mortality associated with both methicillin-susceptible S. aureus (MSSA) and methicillin-resistant S. aureus (MRSA) bacteremia in 31 studies that included 3963 patients; 65.7% had MSSA, 34.3% MRSA. No significant difference in mortality was found in 24 studies; higher mortality associated with MRSA bacteremia was found in seven studies. When all data were combined, a significant increase in mortality associated with MRSA bacteremia was observed. This increased rate was also observed in a subgroup analysis in which adjustment was made for confounding variables. [1990] [1991] [1992] [1993] . The activity of most antimicrobial agents decreased 6% or less over the study period. Ciprofloxacin activity decreased from 89% in 1990-1993 to 86% in 1994 to 76% in 2000. The decrease in activity of ciprofloxacin was associated significantly with the increased national use of fluoroquinolone therapy during the study period. Crossresistance to other broad-spectrum antibioticssuch as gentamicin, ceftazidime, imipenem, and amikacin-was observed in ciprofloxacinresistant isolates. This prospective, randomized, double-blind, multicenter trial involved 301 adult patients with bacterial meningitis. Results demonstrated that dexamethasone 10 mg administered just before or along with the first dose of antibiotic (intravenous amoxicillin) and then continued every 6 hours for 4 days was associated with a reduced risk of unfavorable outcome as indicated by the Glasgow Outcome Scale. Dexamethasone significantly affected unfavorable outcome in patients with pneumococcal meningitis but not meningitis due to Neisseria meningitides. The proportion of patients who died was significantly smaller in the dexamethasone group. Dexamethasone did not have a beneficial effect on neurologic sequelae, including hearing loss. Although management of meningitis differs throughout the world, these results support early treatment with dexamethasone in adults with bacterial meningitis. The direct applicability of these data in countries where vancomycin is the first-line therapy remains to be determined. These guidelines are extensive and detailed evaluations of the treatment of Candida infections. The guidelines followed the U.S. Public Health Service grading system for rating recommendations in clinical guidelines. A detailed description of susceptibility testing methods for all antifungal agents and their interpretations is provided. Recommendations include updated dosing guidelines for amphotericin B, amphotericin lipid-based formulations, and fluconazole. They also incorporate the use of voriconazole and caspofungin in the management of Candida infections. Specific recommendations regarding fungal prophylaxis are provided. In this randomized, double-blind, multicenter study of 239 patients with systemic or invasive candidiasis, caspofungin produced 73.4% success, compared with 61.7% for amphotericin B, in an intent-to-treat analysis. In a predefined analysis of patients who met prespecified criteria for evaluation, 80.7% of caspofungin-treated patients and 64.0% of amphotericin-treated patients had successful outcomes (p=0.03). Caspofungin showed consistently superior success among stratified subgroups. Drug-related adverse effects were significantly higher in the amphotericin B group. Failure due to toxic effects requiring change in therapy occurred significantly more frequently in the amphotericin group (16.5%) compared with the caspofungin group (2.8%; p=0.03). These data suggest that caspofungin is an effective yet less toxic alternative to amphotericin B for invasive candidiasis. This multicenter, randomized, open-label trial involved 237 nonneutropenic patients with candidemia. Results demonstrated that fluconazole was equivalent to amphotericin B in overall clinical success and survival. Amphotericin B caused significantly greater elevations in serum blood urea nitrogen and creatinine levels, and more hypokalemia, than fluconazole. The mean ± SD doses used in this study (amphotericin B 0.5 ± 0.01 mg/kg/day, total dose 570 ± 40 mg; fluconazole 5.3 ± 0.2 mg/kg/day) are somewhat lower than recommended dosages. These data suggested that fluconazole could be considered for the management of candidemia, which was previously thought treatable only with amphotericin B. These comprehensive guidelines were prepared by critical care and infectious disease experts from 11 international organizations. Recommendations were graded based on a modified Delphi methodology. The guidelines cover initial resuscitation, diagnosis, antibiotic therapy, source control, fluid therapy, vasopressors, inotropic therapy, steroids, drotrecogin alfa (activated), blood product administration, mechanical ventilation, glucose control, renal replacement therapy, bicarbonate therapy, deep vein thrombosis prophylaxis, stress ulcer prophylaxis, considerations for limitations of support, considerations for pediatric patients, and sedation, analgesia, and neuromuscular blockade. This article represents the culmination of years of research in sepsis, septic shock, and critical illness. This randomized, double-blind, placebocontrolled, parallel-group, multicenter trial involved 300 adults with septic shock. The investigators evaluated the effects of treatment with intravenous hydrocortisone 50 mg every 6 hours and enteral fludrocortisone 50 µg once/day for 7 days on 28-day mortality. Patients were stratified based on the results of a short corticotropin test. For nonresponders, mortality was 63% in the placebo group and 53% in the treatment group (p=0.04). For responders, as well as for all patients regardless of corticotropin test results, there was no significant effect of corticosteroids on survival. For nonresponders, the time to withdrawal of vasopressor support was 3 days shorter with corticosteroid therapy than placebo (p=0.001). No differences in adverse events were noted between treatment groups. These data support corticotropin testing in patients with septic shock and the administration of replacement corticosteroids in patients with adrenal insufficiency. This prospective, randomized trial involved 263 patients with severe sepsis or septic shock in an emergency department. Results showed a significant 16% absolute improvement in inhospital survival for patients receiving 6 hours of early goal-directed therapy compared with standard therapy before admission to the ICU. Early goal-directed therapy consisted of achieving a central venous pressure of 8-12 mm Hg or greater, mean arterial pressure of 65-90 mm Hg, and central venous oxygen saturation of 70% or greater. A protocol for achieving these goals was used. Urine output of 0.5 ml/kg/hour or greater was also a goal, but there was no specific therapy in the protocol directed toward urine output. Goals were achieved in 99.2% of the early therapy group, compared with 86.1% of the standard therapy group. The authors suggested that goal-directed therapy provided at the earliest stages of severe sepsis and septic shock has significant short-and long-term benefits. These results may affect the quality and timing of resuscitation before enrollment in future trials of sepsis and septic shock. This randomized, double-blind, placebocontrolled, multicenter trial involved 1690 patients with severe sepsis. The authors found that drotrecogin alfa (activated), which is recombinant human activated protein C, infused at 24 µg/kg/hour for 96 hours reduced all-cause 28-day mortality from 30.8% to 24.7% (p<0.005). Reduced relative risk of death was 19.4%. For patients at high risk of death, as predefined by Acute Physiology and Chronic Health Evaluation II score, drotrecogin alfa (activated) produced an absolute reduction in mortality of 13%, from 44% to 31%. The frequency of severe bleeding was higher in the treatment than placebo group (3.5% vs 2.0%, p=0.06). Drotrecogin alfa ( The authors state evidence is insufficient to support treatment standards or guidelines for blood pressure management for patients with acute spinal cord injury. They do, however, recommend avoiding hypotension (systolic blood pressure < 90 mm Hg) and maintaining mean arterial pressure at 85-90 mm Hg for 7 days after injury to improve spinal cord perfusion. This is one of the most controversial chapters in the guidelines, and the authors recommend that readers review the data and comments to formulate their own opinions regarding treatment options. They state that there is insufficient evidence for treatment standards or guidelines for using corticosteroid therapy. The group recom-mends that methylprednisolone administered for 24-48 hours can be considered a treatment option for patients with acute spinal cord injury; however, the authors first acknowledge that the evidence suggesting harmful side effects is more consistent than evidence supporting clinical benefit. This article provides a critical evaluation of the results and conclusions of the National Acute Spinal Cord Injury Studies (NASCIS) II and III to determine the influence they should have on practice standards for patients with acute spinal cord injury. The author converted the published data from these trials into the original raw data to further evaluate the effects on outcome. He concluded that although these studies were well designed and well conducted, evidence to support the use of methylprednisolone therapy for patients with acute spinal cord injury is weak and clinically irrelevant. He suggested that administration of methylprednisolone should be considered experimental, and the 48-hour treatment regimen should not be recommended. The NASCIS III was a double-blind, randomized, controlled trial involving 499 patients with acute spinal cord injury. At 6-week and 6-month follow-up, a significant neurologic recovery persisted with the 48-hour methylprednisolone regimen that had been started within 3-8 hours after injury compared with the 24-hour regimen (neurologic change scores at 6 weeks, 7.6 vs 12.5, p=0.04; at 6 months, 11.2 vs 17.6, p=0.01). No difference in recovery was found when treatment was started within 3 hours of injury. In a third study group, tirilazad demonstrated efficacy similar to that of the 24-hour methylprednisolone regimen and was well tolerated. The authors concluded that methylprednisolone therapy should be continued for 24 hours if started within 3 hours of injury, but continued for 48 hours if started 3-8 hours after injury. In the NASCIS I trial, methylprednisolone in dosages up to 1000 mg/day did not improve neurologic recovery (sensory or motor function) in 330 patients with acute spinal cord injury. This article describes NASCIS II, a double-blind, placebo-controlled trial involving 487 patients treated within 8 hours of injury. Treatment consisted of a high-dose methylprednisolone intravenous bolus of 30 mg/kg followed by continuous infusion of 5.4 mg/kg/hour for 23 hours. Significant motor function and sensation were maintained at 6 weeks and 6 months with methylprednisolone compared with placebo or a naloxone bolus of 5.4 mg/kg followed by infusion of 4 mg/kg/hour for 23 hours. Complication rates were similar among the three groups. The Medical Research Council' s Corticosteroid Randomization After Significant Head Injury (MRC CRASH) trial was a multicenter, randomized, placebo-controlled trial involving 10,008 adults with severe head injury. The goal was to determine the effect of early administration of methylprednisolone on risk of death at 2 weeks or disability at 6 months. Patients were randomized to receive intravenous methylprednisolone 2 g followed by 0.4 g/hour for 48 hours, or placebo, within 8 hours of injury. The study was stopped prematurely because an interim analysis showed a significant increase in relative risk of all-cause death in the methylprednisolone-treated group (RR 1.18, 95% CI 1.09-1.27, p=0.0001). The relative increase in mortality in the methylprednisolone group did not differ by the severity or time of injury. The exact mechanism for the increased mortality is unknown. This is the first study that clearly refutes the mortality benefit of corticosteroids in the treatment of patients with severe head injury. Mannitol is an osmotic diuretic used to control raised intracranial pressure in patients with severe head injury. This is a task force-based guideline for treatment of traumatic intracranial hypertension with mannitol. The authors suggest that a bolus dose may be more effective than a continuous infusion. In addition, they advocate keeping serum osmolality below 320 mOsm/kg and avoiding hypovolemia to minimize the risk of acute tubular necrosis. In patients with severe head injury, uncontrolled intracranial hypertension is associated with a high risk of mortality (84-100%). This article consists of guidelines for the use of barbiturates in treating such patients. In hemodynamically stable patients, high-dose barbiturates may be administered to lower intracranial pressure refractory to conventional medical or surgical treatment. Efficacy has not been proven for prophylactic lowering of intracranial pressure. These guidelines were based on a task force review. These guidelines were based on a task force review of the literature on anticonvulsants for posttraumatic seizure prophylaxis. The authors concluded that phenytoin and carbamazepine decreased the risk of early posttraumatic seizure (defined as seizure onset within 7 days of injury). Improved survival benefit was not proven. The authors suggested valproic acid as an alternative agent, although it has been associated with a slightly higher mortality.
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Haltiner AM, Newell DW, Temkin NR, Dikmen SS, Winn HR. Side effects and mortality associated with the use of phenytoin for early posttraumatic seizure prophylaxis. J Neurosurg 1999;91:588-92.
According to a secondary analysis of a prospective, randomized, double-blind, placebocontrolled trial, improved survival was not associated with the reduction of early posttraumatic seizures (within 7 days of injury) in 404 patients receiving phenytoin. Hypersensitivity reactions to phenytoin, primarily an idiosyncratic maculopapular rash, increased from 0.6% during week 1 to 2.5% during week 2. Overall, short-term phenytoin therapy was well tolerated. The authors suggest that mortality in patients who developed posttraumatic seizures might be linked to increased severity of the original traumatic brain injury. Seizures are common in patients with recent traumatic brain injury. This randomized, controlled trial compared a 7-day course of phenytoin (132 patients) with a 1-month (120 patients) and 6-month (127 patients) course of valproate for prevention of seizures associated with head trauma. Differences in the frequencies of seizures, mortality, and adverse effects were not statistically significant between groups. A trend toward higher mortality was found in the valproate group; however, none of the deaths were attributable to the most common adverse effects reported-liver dysfunction and thrombocytopenia. The authors concluded that valproate should not be routinely used for prophylaxis of posttraumatic seizures. This randomized, double-blind, placebocontrolled study is the landmark article supporting short-course phenytoin therapy for seizure prophylaxis in patients with severe head injury. Phenytoin (20-mg/kg load) or placebo was administered within 24 hours of injury, and maintenance doses were continued for 12 months. Phenytoin doses were adjusted to maintain free phenytoin levels within a target range of 0.75-1.5 mg/L. Patients were followed for 24 months. One week after injury, the seizure rate was 3.6% and 14.2% in the phenytoin and placebo groups, respectively (p<0.001). The differences in the frequency of late-onset seizures (day 8-year 2) between groups was not statistically significant (p>0.2). The authors concluded that phenytoin is effective only for prevention of early-onset (< 7 days) seizures after severe head injury. (Class I)
Hemorrhagic Stroke
Fewel ME, Park P. The emerging role of recombinant-activated factor VII in neurocritical care. Neurocrit Care 2004;1:19-30.
Factor VII is beginning to play a role in the area of neurocritical care. A review of the pharmacology, pharmacokinetics, and treatment strategies in the critically ill neurosurgical patient population is discussed. The authors also review recently published case studies. This article provides a nice overview of factor VII treatment options in neurocritical care. Vasospasm, a major complication after subarachnoid hemorrhage, is associated with high morbidity and mortality. Hypervolemia, hypertension, and hemodilution (triple-H) therapy is accepted as a standard of care; however, no randomized, controlled trials have been conducted to prove efficacy in the treatment of vasospasm. The authors review the literature and discuss the rationale for triple-H therapy.
Broderick JP, Adams HP, Barsan W, et al.
Guidelines for the management of spontaneous intracerebral hemorrhage: a statement for healthcare professionals from a special writing group of the stroke council of the American Heart Association. Stroke 1999;30:905-15.
A task force was formed to develop practice guidelines for the management of intracerebral hemorrhage. These guidelines provide recommendations for diagnosis, acute treatment, medical management, surgical treatment, and prevention of intracerebral hemorrhage. Algorithms for the management of blood pressure and intracranial pressure, parameters for fluid management, and recommendations for seizure prophylaxis and temperature regulation are provided.
Ischemic Stroke
Adams HP, Adams RJ, Brott T, et al. Guidelines for the early management of patients with ischemic stroke: a statement from the stroke council of the American Stroke Association. Stroke 2003;34:1056-83.
These guidelines, which update the original 1994 guidelines, are intended to guide clinicians in the diagnosis and management of patients during the first 24-48 hours after ischemic stroke. Recommendations are provided for diagnostic testing and examination, general supportive care and treatment of complications, use of thrombolysis, role of anticoagulation, surgical interventions, and management of neurologic complications. Each recommendation is graded based on the level of supporting evidence.
Albers GW, Bates VE, Clark WM, Bell R, Verro P, Hamilton SA. Intravenous tissue-type plasminogen activator for treatment of acute stroke: the standard treatment with alteplase to reverse stroke (STARS) study. JAMA 2000;283: 1145-50.
The aim of this trial was to report the clinical outcomes and adverse effects of tissue-type plasminogen activator when used in practice. The 30-day clinical outcomes of intravenous tissue-type plasminogen activator 0.9 mg/kg, maximum 90 mg, were investigated in 389 consecutive patients with acute ischemic stroke. The 30-day mortality was 13%; in addition, 35% of patients had a very favorable outcome and 43% were functionally independent (modified Rankin scores of ≤ 1 and ≤ 2, respectively). Safety data from this observational study were consistent with the low frequency of symptomatic intracranial hemorrhage found in the National Institute of Neurological Disorders and Stroke trial. Caution should still be exercised for patients with major early infarction. (Class II) Clark WM, Wissman S, Albers GW, Jhamandas JH, Madden KP, Hamilton S. Recombinant tissue-type plasminogen activator (alteplase) for ischemic stroke 3 to 5 hours after symptom onset: the ATLANTIS study: a randomized controlled trial. JAMA 1999; 282:2019-26 .
Recombinant tissue-type plasminogen activator originally was studied when administered within 3 hours of symptom onset in patients with acute ischemic stoke. However, only a few patients received the drug within this time frame. In this randomized, placebo-controlled trial, alteplase was initiated in 3-5 hours after symptom onset. Outcomes were neurologic recovery at 90 days, functional outcome measures at 30 and 90 days, and serious adverse events. Neurologic recovery, functional recovery, and mortality were similar in both groups. Asymptomatic, symptomatic, and fatal intracranial hemorrhages were significantly higher in the alteplase group (p<0.05). The authors concluded that there was no benefit to administering alteplase 3-5 hours after symptom onset. The primary objective of this multicenter trial was to determine whether alteplase 0.9 mg/kg given within 6 hours of symptom onset would improve overall function in 800 patients with acute ischemic stroke. Efficacy of alteplase was independent of administration time (no difference when given < 3 or 3-6 hrs after stroke). No significant difference in efficacy or mortality was observed between alteplase and placebo at the 30-and 90-day end points. As seen in the first European Cooperative Acute Stroke Study (ECASS I) and the National Institute of Neurological Disorders and Stroke (NINDS) trial, symptomatic intracranial hemorrhage was higher in the alteplase group (8.8%) than in the placebo group (3.4%). (Class I) NINDS t-PA Stroke Study Group. Intracerebral hemorrhage after intravenous t-PA therapy for ischemic stroke. Stroke 1997; 28:2109-18 .
Administration of tissue plasminogen activator (t-PA) has been associated with increased risk of intracranial hemorrhage when used to treat ischemic stroke. The authors investigated whether any variables collected in the NINDS t-PA stroke trial were associated with intracranial hemorrhage. Severity of neurologic deficit (OR 1.8, 95% CI 1.2-2.9) and brain edema and mass effect by computed tomography (OR 7.8, 95% CI 2.2-27.1) were the only independent variables associated with intracranial hemorrhage. Patients with severe neurologic deficits had more favorable outcomes at 90 days in the treatment group than in the placebo group (OR 4.3, 95% CI 1.6-11.9). The authors concluded that these patients were still candidates for t-PA if the agent was administered within 3 hours of symptom onset. Previous trials have suggested that early intervention with thrombolytic therapy improves clinical outcomes in patients with acute ischemic stroke, although the therapy is associated with a risk of symptomatic intracranial hemorrhage. In this prospective, randomized, double-blind, placebo-controlled trial, 624 patients were treated with recombinant tissue plasminogen activator (rt-PA) 0.9 mg/kg, maximum 90 mg. The results demonstrated significantly decreased neurologic deficit at 3 and 12 months in patients treated within 3 hours of stroke onset (OR 1.7, 95% CI 2-2.6). Symptomatic intracranial hemorrhage occurred more frequently in the rt-PA group (6.4%) than in the placebo group (0.6%) during the first 36 hours (p<0.001). No difference in mortality was detected. (Class I) Hacke W, Kaste M, Fieschi C, et al. Intravenous thrombolysis with recombinant tissue plasminogen activator for acute hemispheric stroke: the European cooperative acute stroke study (ECASS). JAMA 1995; 274:1017-25 .
Restoration of cerebral blood flow is the goal of thrombolytic therapy in stroke patients. This randomized, controlled trial compared rt-PA with placebo in 620 patients with acute ischemic stroke. The patients presented within 6 hours of symptom onset and had experienced a stable (moderate-to-severe) stroke without signs of infarction on computed tomography. No difference in the primary outcome of functional scores at 90 days was found with the intent-totreat analysis. The target population analysis revealed that one of the functional scores (Rankin score) was in favor of rt-PA (p<0.05). Mortality was similar between the two groups, but parenchymal hemorrhages and mortality occurred significantly more often in the rt-PA group. The authors concluded that rt-PA was effective, and that the risk of bleeding and death does not outweigh the positive effects of t-PA. The absence of controlled, prospective studies comparing available treatment options for refractory status epilepticus makes it difficult to compare the relative efficacy and safety of these options. This article provides a systematic review of peer-reviewed publications reporting the treatment of adults with status epilepticus refractory to at least two standard anticonvulsants. Outcome measures evaluated were the frequency of short-term treatment failure (within 1-6 hrs), mortality, and drug titration goals. Twenty-eight publications describing 193 patients receiving pentobarbital, propofol, or midazolam were included in the analysis. Of the 193 patients, 48% died, with no differences based on the treatment received. Although pentobarbital was usually titrated to electroencephalogram background suppression, propofol and midazolam were titrated to the dosage needed to achieve seizure suppression. Overall, the limited data reviewed in this article suggest that treatment with pentobarbital or titration of any agent to electroencephalogram background suppression may be the most effective strategy for managing refractory status epilepticus. However, there was no obvious improvement in mortality. Prospective, controlled evaluations of this issue are needed.
Lowenstein DH, Alldredge BK. Current concepts: status epilepticus. N Engl J Med 1998; 338:970-6 .
This article provides a concise and clinically useful review of the clinical presentation, pathophysiology, initial management, and pharmacologic treatment of status epilepticus. The review contains a treatment algorithm that is widely employed in the management of patients with status epilepticus. In this multicenter, randomized, double-blind trial, four intravenous regimens were compared for in-hospital treatment of generalized convulsive status epilepticus. A total of 570 patients were randomized to receive diazepam 0.15 mg/kg followed by phenytoin 18 mg/kg, lorazepam 0.1 mg/kg, phenobarbital 15 mg/kg, or phenytoin 18 mg/kg. Treatment success was defined as the absence of motor and electrical activity within 20 minutes of drug infusion, with no evidence of recurrence over the next 40 minutes. Intent-to-treat analysis revealed no statistically significant differences among regimens. For 384 patients with overt generalized convulsive seizures, lorazepam was more effective than phenytoin (p=0.02) but did not differ from the diazepam-phenytoin and phenobarbital regimens. Based on at least comparable safety and efficacy for the four regimens, the authors concluded that for patients with generalized convulsive status epilepticus, lorazepam should be the initial treatment due to its ease of administration and improved response compared with phenytoin. The primary end point of this before-and-after, prospective investigation (100 patients in each phase) was to evaluate the impact of a nutritional management protocol on the time to initiation of feeding of patients in two medical-surgical ICUs. The protocol was evidence based but lacked high-level evidence for some recommendations. Enteral versus parenteral nutrition, ability to reach caloric goals, and length of ICU stay were evaluated. Patients in the postimplementation group were more likely than those in the preimplementation group to be fed enterally, and their mean duration of mechanical ventilation was decreased. However, the results were statistically significant (p=0.009 and p=0.03, respectively) only after adjusting for a variety of covariates, such as baseline nutritional status and severity of illness. The logic behind this adjustment was questioned in an editorial accompanying the article (Zaloga GP, Bortenschlager L. Anorexia protocolis. Chest 2004; 125:1195-7) . No other significant differences between groups were noted, probably because of the comparable number of patients receiving enteral feeds in the preprotocol and postprotocol groups (68% and 78%, respectively, p=0.08). This study is notable because of its prospective design and comprehensive approach to the nutritional management of critically ill patients. This meta-analysis of 26 randomized trials evaluated morbidity and mortality outcomes in 2211 surgical or critically ill patients receiving total parenteral nutrition (TPN). Although TPN did not improve mortality, a trend toward decreased complication rates was found in patients classified as malnourished. The RASS is a modification of the Riker Sedation-Agitation Scale, expanded to score 10 levels rather than the original seven. In particular, the degrees of light sedation are expanded to differentiate response to voice from response to physical stimulation. This prospective cohort trial evaluated the RASS used in adult patients in medical and coronary ICUs compared with the Glasgow Coma Scale and Ramsay scale. The study serves as an independent validation of the utility of the RASS. In 290 paired observations by nurses, the RASS and Ramsay scale both demonstrated excellent interrater reliability as well as criterion, construct, and face validity. Both were superior to the Glasgow Coma Scale. The RASS detected changes in sedation status over consecutive days in patients with varying levels of consciousness and delirium. Scores This is the second observational pain scale to be published and validated at the site of origin. The nonverbal pain scale yields a score of 0-2 for each of the major categories (facial expression, activity [movement] , guarding, vital signs, and skin appearance), for a potential score of 0-10. Validation occurred with 100 paired assessments on all three 8-hour nursing shifts, although most tests were performed during the day. The nonverbal pain scale was compared with a pediatric scale for face, legs, activity, cry, and consolability due to the lack of a previous gold standard for assessment of nonverbal patients. Interrater reliability for the nonverbal pain scale was good (␣=0.78). However, no assessment was performed to ensure that the change on the nonverbal pain scale was correlated with different degrees of pain. This guideline, second in the series of three articles, summarizes the extensive literature on analgesia and sedation of critically ill patients with emphasis on patient assessment, therapeutic options, and recommendations for optimal therapy. Examples of assessment tools are provided along with an algorithm approach to treatment plan development. Associated topics include management of delirium and issues related to nonpharmacologic therapy and sleep. The third article in this series similarly summarizes the literature on the use of neuromuscular blocking agents in critical care patients. The authors describe the mechanism of action and the pharmacology of the individual agents. They also describe the appropriate indications and recommended agents, along with suggestions for how to monitor for effectiveness and adverse effects. The article also reviews the syndromes and risk factors leading to delayed muscle recovery after treatment with these agents. A template for evaluation of the pharmacoeconomic impact of individual agents is provided. Intensive care patients can experience prolonged weakness after a critical illness such as sepsis. Myopathy treated with corticosteroids has been well described, and the potential contribution of neuromuscular blocking agents was well documented in the neuromuscular blocking agent guidelines. In this article, the authors studied 73 patients with sepsis and assessed neuromuscular changes with electrophysiologic studies on the days 10 and 21 of mechanical ventilation. Multivariate logistic regression analysis of the risk factors for critical-illness polyneuropathy demonstrated that hyperosmolality, parenteral nutrition, neuromuscular blocking agents, and neurologic failure were independently associated with critical-illness polyneuropathy, whereas renal replacement therapy appeared protective. Forty six patients had critical-illness polyneuropathy on the first assessment, with an additional four diagnosed at the second evaluation. As demonstrated by others, critical-illness polyneuropathy contributed to a longer duration of mechanical ventilation and hospital stay. In this study, 128 critically ill, mechanically ventilated patients were randomized to daily interruption of sedative infusion or routine sedative titration. Patients were further randomized to therapy with propofol or midazolam. lower in the arginine vasopressin group. This suggests improved gastrointestinal perfusion in the intervention group. Mortality in the ICU was 70% in both study groups. Overall, arginine vasopressin was safe and effective for management of norepinephrine-dependent vasodilatory shock and led to reduced norepinephrine dosage requirements, improved global and regional hemodynamics, and fewer tachyarrhythmias. The authors reviewed the 30-year history of low-dose dopamine treatment in the ICU. Based on the collective evidence, they concluded that this therapy does not have a beneficial effect in critically ill patients with oliguria. In addition, substantial evidence indicates that low-dose dopamine may have significant detrimental effects. The authors concluded that there is no justification for the use of low-dose dopamine in treating critically ill patients. This prospective, cohort, observational study was designed to identify factors associated with outcome in 97 patients treated for septic shock. Nineteen clinical, biologic, and hemodynamic variables were collected during the first 48-72 hours of treatment. Stepwise logistic regression analysis was used to identify variables that were independently and significantly associated with outcome. The primary outcome variable was hospital mortality, which was 73% in this cohort. Five factors were significantly associated with outcome. Lactic acidosis, multiple organ failure, pneumonia, and oliguria were associated with an increased risk of death, and norepinephrine as a component of hemodynamic management was associated with reduced risk of death (relative risk ratio 0.68, 95% CI 0.54-0.87) when compared with high-dose dopamine or epinephrine. Currently, no mortality outcome data from prospective randomized trials evaluate the hemodynamic management of septic shock. This observational study is the only study reporting that mortality outcome may be affected by the choice of vasopressors. The study was limited by its observational design and relatively small sample. (Class II) 
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